Nitric oxide production from hydroxyurea.
Hydroxyurea is a relatively new treatment for sickle cell disease. A portion of hydroxyurea's beneficial effects may be mediated by nitric oxide, which has also drawn considerable interest as a sickle cell disease treatment. Patients taking hydroxyurea show a significant increase in iron nitrosyl hemoglobin and plasma nitrite and nitrate within 2 h of ingestion, providing evidence for the in vivo conversion of hydroxyurea to nitric oxide. Hydroxyurea reacts with hemoglobin to produce iron nitrosyl hemoglobin, nitrite, and nitrate, but these reactions do not occur fast enough to account for the observed increases in these species in patients taking hydroxyurea. This report reviews recent in vitro studies directed at better understanding the in vivo nitric oxide release from hydroxyurea in patients. Specifically, this report covers: (1) peroxidase-mediated formation of nitric oxide from hydroxyurea; (2) nitric oxide production after hydrolysis of hydroxyurea to hydroxylamine; and (3) the nitric oxide-producing structure-activity relationships of hydroxyurea. Results from these studies should provide a better understanding of the nitric oxide donor properties of hydroxyurea and guide the development of new hydroxyurea-derived nitric oxide donors as potential sickle cell disease therapies.